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Abstract
· AIM:TosolidifytheinvolvementofSaa-related
pathwayincornealneovascularization (CorNV).The
pathogenesis of inflammatory CorNV is not fully
understoodyet,andourpreviousstudyimplicatedthat
serumamyloidA( )1( )and wereamong
thegenesup-regulateduponCorNVinductioninmice.
· METHODS: Microarray data obtained during our
profilingprojectonCorNVwereanalyzedforthegenes
encodingthefourSAAfamilymembers ( ),six
reportedSAAreceptors(formylpeptidereceptor2,
) and seven matrix
metallopeptidases ( )
reportedlytobeexpresseduponSAApathwayactivation.
Thebaselineexpressionorchangesofinterestedgenes
werefurtherconfirmedinanimalswithCorNVusing
molecularorhistologicalmethods.CorNVwasinducedin
Balb/c and C57BL/6 mice by placing either three
interrupted10-0suturesora2mmfilterpapersoaked
withsodiumhydroxideinthecentralareaofthecornea.
Atdesiredtimepoints,thecorneaswereharvestedfor
histologyexaminationorforextractionofmRNAand
protein.ThemRNAlevelsof
and incorneasweredetectedusingquantitative
reversetranscription-PCR,andSAA3proteinintissues
detected using immunohistochemistry or western
blotting.
·RESULTS:Microarraydataanalysisrevealedthat
messengerswerereadily
detected in normal corneas and significantly up-
regulateduponCorNVinduction.Thechangesofthese
fivegeneswereconfirmedwithreal-timePCRassay.On
thecontrary,otherSAAmembers ( ),other
SAAreceptors ( , ),orother
( )didnot
showconsistentchanges.Immunohistochemistrystudy
andwesternblottingfurtherconfirmedtheexpressionof
SAA3productsinnormalcorneasaswellastheirup-
regulationincorneaswithCorNV.
·CONCLUSION:SAA-FPR2pathwaycomposinggenes
wereexpressedinnormalmurinecorneasand,upon
inflammatorystimulichallengetothecorneas,their
expressionswereup-regulated,suggestingtheirrolesin
pathogenesisofCorNV.Thepotentialusefulnessof
SAA-FPR2targetsinfuturemanagementofCorNV-
relateddiseasesdeservesinvestigation.
·KEYWORDS: cornealneovascularization;serumamyloid
A; formylpeptidereceptor;matrix metallopeptidase;
inflammation
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INTRODUCTION
N
eovascularizationoccursinresponsetoinjuryof
tissues,supposedlytofavorreconstructionofthe
structureoftheaffectedtissues.Whenneovascularization
developsinthenaturallyvessel-deficienttissuesororgans
likecorneaandcartilage,however,itmaydestroythe
structuresorfunctions ofthetissuesinstead,either
temporarilyorpermanently.Specifically,growthofvessels
fromlimbalvascularplexusintothecorneablursthelight
pathneededforagoodvisionorbiologicallyaltersthe
refractorycharacteristicsofthecorneas.Oftenencountered
insultsthatinducecornealneovascularization(CorNV)
includehypoxia,burn,ischemia,infection,trauma,oreven
therapeuticoperation
[1].TransientormildCorNVmight
reversewheninitialinsultsareremoved,butlastingor
seriousCorNVcausesheavyvisionlossorblindness
[2].
Amongallpathologicalprocessesstartedbyaboveetiology
factors,inflammationisdominant
[3].Hencemanystudiesare
187carriedoutusingexperimentalCorNVinanimalstodissect
theinteractionsbetweeninflammationandneovascularization.
Inaserialstudyaddressingthemolecularpathogenesisof
experimental murine CorNVinitiatedby inflammatory
stimuli,weused microarray strategyto monitorthe
transcriptomechangesduringthedevelopmentofCorNV
[4].
Throughthatproject,wemadesomenovelfindingslikethat
nonenzymaticcrystallinsareexpressedathighlevelin
normalcorneasandmightcontributetothemaintenanceor
restorationoftransparencyofcorneas
[5,6].Herewereport
that,afterminingofthemicroarraydata,anotherfamilythat
iscloselyrelatedwithinflammation,namelyserumamyloid
A(SAA),mightbeofpotentialinterestinthepathogenesis
ofneovascularization.Specifically,twomembersofSAA
family,namely and ,andoneoftheirreceptor
formylpeptidereceptor2( ,alsoknownas ),were
up-regulatedintheCorNVcontext
[4].Infact,asoneofthe
mainacutephasereactantfamilies,SAAfamilymembersare
involvedinmanypathologicalprocessanddiseaseslike
tumor
[7-9],infection
[10,11],autoimmunity
[12,13],cardiovascular
diseases
[14,15], .Sofar,reportedreceptorsforSAAin
variouscellsortissuesincludeFPR2oritslike
[16,17],CD36or
itslike
[18-20],TLR2
[21] orTLR4
[22],andpurinergicreceptor
P2X,ligand-gatedionchannel,7(P2RX7,alsoknownas
P2X7receptor)
[23].Inoneofdownstreampathwaysfollowing
couplingofSAAwilltheirreceptor(s),productionofmatrix
metalloproteinases(MMPs)isamongthemainoutcomes
[13,16].
WhileMMPshavebeenoftenassociatedwithvarious
cornealpathologicalprocesses,theprecedentSAA-FPR
signalpathwayhasnotbeenaddressedbeforeinany
cornea-relatedprocesses
[1,24,25].Thusthisstudywasperformed
toconfirmtheinvolvementofSAAincorneaphysiologyand
CorNV.
MATERIALSANDMETHODS
AnimalModel Thegeneraldesignandprocedureofthe
experimentsweredescribedelsewhere
[4].Inbrief,inbred
Balb/c and C57BL/6mice,female,6-8wkoldwere
purchasedfromChineseAcademyofMedicalSciences
(Beijing,China)andusedfollowingtheARVOStatement
fortheUseofAnimalsinOphthalmicandVisionResearch
andtheinstitutionalguideline.Micewereanesthetizedwith
intraperitonealchlorpromazineandketamineplustopical
applicationofBenoxil(Santen,Osaka, Japan).For
suture-inducedCorNV(S-CorNV),threeinterruptedstitches
of10-0polypropylenesuture(MANIInc.,Togichi,Japan)
wereplacedatabout1mmfromthecornealapex.For
inductionofchemicalburn-inducedCorNV(CB-CorNV),a
2mmpaperfiltersoakedwith1.5 滋L1mol/LNaOHwas
laidoncentralcorneasfor40s,followwhichtheeyeandthe
conjunctivalsacswererinsedwithsalinebuffer.The
sacrificedeyeswerecheckeddailyusingaslitlampto
monitorthegrowthofbloodvesselsintothecornea.Forall
experiments,onlyoneeyeofeachmousewasusedfor
CorNVinductionandtheothereyewasreservedascontrol.
Pilotstudiesshowedthatnewvesselsgrewmostfastatday5
(D5)inS-CorNVmodelandD6inCB-CorNV,andreached
maximumlengtharoundD10inS-CorNVandD14in
CB-CorNV.
MicroarrayDataRetrievalandAnalysis Theprevious
projectconcerningmicroarrayprofilingofexperimental
CorNVhasbeendescribedandthedataaredepositedinthe
publicGeneExpressionOmnibus(GEO)ofNationalCenter
forBiotechnologyInformationwithanaccessionnumber
GSE23347
[4,26].Inthatstudy,totallytwelvemicroarrayswere
usedtotrackthegeneexpressionchangeatdifferenttime
pointsindifferentCorNVmodels,namelyD5orD10after
S-CorNVinduction(inBalb/cmice),andD6orD14after
CB-CorNVinduction(inBalb/candC57BL/6mice).In
currentstudy,thenormalizeddataofthegenesrelatedwith
SAApathwayswereretrievedfromthedatasetandtheir
expressionlevelsorchangefoldsinCorNVmodelswere
analyzed.Theseincludegenesencodingforanotheracute
phaseprotein(C-reactiveprotein,CRP),fourmembersof
SAAfamily,sixreportedreceptorsforSAA,andseven
MMPs(Table1).Promisinggenesweresubjectedtofurther
investigationbyexperimentalstudies.
RealTime-PCRAssay Atchosentimepoints,thecorneas
wereexcisedusinga2mmtrephineandplacedinice-cold
TRIzolreagent(Invitrogen,Gaithersburg,MD,USA)and
totalRNAwasextractedusingisopropanolprecipitation,
followedbypurificationwithNucleoSpinRNAclean-up
columns(MACHEREY-NAGEL,D 俟 ren,Germany).RNA
from3corneaswaspooledtoyieldoneRNAsample,and
threesampleswereincludedpergroup.Onemicrogramtotal
RNAfromeachpoolwasreversetranscribedintocDNA
usingaPrimeScriptRTReagentKit[TaKaRaBiotechnology
(Dalian)Co.,Ltd,Dalian,China]followingtheinstructionof
themanufacturer.Theexpressionlevelsofinterestedgenes
weredetectedusingrealtime(RT)-PCRwiththeTaqMan
probesandprimers(Table2).Inbrief,amplificationforeach
samplewasperformedintriplicateinanABI7500Detection
System(AppliedBiosystems,FosterCity,CA,USA)andthe
amplificationprotocolcomprisedaninitial10minincubation
at95℃ followedby50cyclesof15sat95℃ and1minat
60℃.Thedatawereanalyzedusingaccompanyingsoftware
andthresholdcycle(Ct)valueswereobtained.Theaverage
ofthreeduplicateswasusedtocalculatetherelativeCt
againstreferencegene (dCt=CtGene-CtRpl5)foreach
sample.ThentheaveragedCtforthethreesamplesin
controlgroupswereusedtocalculatetheddCtofeach
CorNVsamples(ddCt=dCtCorNV-dCtcontrol). Therelative
expressionfoldsofgenesintheCorNVsampleswere
calculatedas1/2
ddCt.
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Table 1 Summary of the genes associated with Saa and possibly involved in CorNV  
Gene 
symbol  Gene ID  Gene description  Brief notes of interest  References 
Crp  NM_007768  C-reactive protein, pentraxin- 
related 
Another acute-phase protein often accompanying thus 
compared with Saa  27-29 
Saa1  NM_009117  Serum amyloid A1 
Saa2  NM_011314  Serum amyloid A2 
Main isoforms of inducible Saa, expressed in liver upon 
inflammation, stress, neoplasia, etc  30-33 
Saa3  NM_011315  Serum amyloid A3  Induced in multiple non-liver tissues in non-human 
mammals. Human Saa3 is a pseudogene  34-37 
Saa4  NM_011316  Serum amyloid A4  Constitutively expressed in liver as minor apolipoproteins  38, 39 
Fpr2  NM_008039  Formyl peptide receptor 2  Most studied receptor of Saa, orthologue of human FprL1  40, 41 
Cd36  NM_007643  Cd36 antigen, transcript variant 2  Synonym=platelet glycoprotein IV, Scarb3  18-20 
Scarb1  NM_016741  Scavenger receptor class B, 
member 1, transcript variant 1 
Synonym=Cd36-like 1, SR-BI, Cla-1. Binding by Saa 
blocks functions of other Scarb1 ligands 
18, 20, 42, 
43 
Tlr2  NM_011905  Toll-like receptor 2  21, 44, 45 
Tlr4  NM_021297  Toll-like receptor 4 
TLR-bound Saa acts like adjuvant and activates mainly 
monocytes  22, 46-48 
P2rx7  NM_011027 
Purinergic receptor P2X, 
ligand-gated ion  channel, 7, 
transcript variant 1 
By coupling P2X7R, SAA activates NLRP3 
inflammasome pathway  23, 49 
Mmp1a  NM_032006  Matrix metallopeptidase 1a 
Mmp1b  NM_032007  Matrix metallopeptidase 1b 
13, 48, 50,51 
Mmp2  NM_008610  Matrix metallopeptidase 2  51, 52 
Mmp3  NM_010809  Matrix metallopeptidase 3  13, 48, 51,52 
Mmp9  NM_013599  Matrix metallopeptidase 9  16, 51 
Mmp10  NM_019471  Matrix metallopeptidase 10  53 
Mmp13  NM_008607  Matrix metallopeptidase 10 
Saa reportedly induces secretion of different Mmps from 
various cells or tissues, which in turn degrade Saa or other 
matrix components 
48, 51 
 
WesternBlotting AtdesiredtimepointsafterCorNV
induction,corneaswereharvestedasaboveandthree
corneaswerepooledasonesample.Totalproteinswere
extractedusingRIPAlysisbuffer(50mmol/LTrispH7.4,
150 mmol/L NaCl,1%TritonX-100,1%sodium
deoxycholate,1% sodiumdodecylsulfate,sodium
orthovanadate,andsodiumfluoride;Beyotime,Shanghai,
China)assuggestedbythemanufacturer.Sampleswere
quantifiedusingbicinchoninicacid(BCA)methodand
50 滋gofproteinswasresolvedon12%SDS-PAGEgelsfor
1.5hat120Vandthentransferredtonitrocellulose
membranes(Millipore,Billerica,MA,USA).Theblotswere
soakedforblockingin5%nonfatdrymilkinTris-Buffered
SablinewithTween20(TBSTbuffer)for1h,incubatedwith
polyclonalrabbitanti-SAA (sc-20651,recognizingSAA1
andSAA2ofhumanbutonlySAA3ofmouse.SantaCruz
Biotechnology,SantaCruz,CA,USA)oranti-GAPDH
(KC-5G5;KangChenBiotech,Shanghai,China)antibodies
Table 2 Primers and probes for the genes detected in this study 
Gene  Oligo  Sequences  Amplicon (bp) 
Saa1  F  GAGTCTGGGCTGCTGAGAA  78 
  R  TGGTGTCCTCATGTCCTCTG   
  P  FAM-TTCCTGAAAGGCCTCTCTTCCATCA-TAMRA   
Saa3  F  CTGGGCTGCTAAAGTCATCA  73 
  R  TGAGTCCTCTGCTCCATGTC   
  P  FAM-TGAACAGCCTCTCTGGCATCGC-TAMRA   
Fpr2  F  TTACAGCAGTTGTGGCTTCC  77 
  R  TAAACCAGACTGTGCCCAAA   
  P  FAM-TTTCCCTTTCAGCTTGTGGCCC-TAMRA   
Mmp2  F  CTGGGAGCATGGAGATGGATA  96 
  R  AAGTGAGAATCTCCCCCAACA   
  P  FAM-ACATGCCTTTGCCCCGGGCA-TAMRA   
Mmp3  F  GGAGATGCTCACTTTGACGA  78 
  R  TGAGCAGCAACCAGGAATAG   
  P  FAM-TGACATCCTCTGTCCATCGTATCGTTCATCA-TAMRA   
Rpl5  F  GGAAGCACATCATGGGTCAGA  70 
  R  TACGCATCTTCATCTTCCTCCATT   
  P  FAM-TGTGGCAGACTACATGCGCTACC-TAMRA   
 
189inTBSTfor1h,followedbyincubationwithhorse-radish
peroxidase(HRP)-conjugatedgoatanti-rabbitIgGantibody
(MAXIMBIO,Fuzhou,China)for1h.Allincubationswere
doneatroomtemperature,andthreewasheswith10mL
TBSTbufferwere appliedbetweeneachstep.The
membraneswerethendevelopedwithSuperSignalWest
FemtoMaximumSensitivity substrate(Pierce
Biotechnology,Rockford,IL,USA)andexposedtoX-ray
film(Kodak,Rochester,NY,USA).Thebandswere
analyzedusingNIHImage1.62software(NIH,Bethesda,
MD,USA).Foreachsample,thelevelsofSAA3were
normalizedtothatofGAPDH.
Immunohistochemistry Asdesiredtimes,enucleated
eyeballswereembeddedinaparaffinblockandsubjectedto
routineimmunohistochemistry.Threeanimalswereusedin
eachgroupandserialsectionswerepreparedtoensurehigh
qualityof stainingresults. Polyclonalanti-SAA in
combinationwithHRP-conjugatedgoatanti-rabbitIgG
antibodyasmentionedabovewasused.Afterdeveloping
with3,3'-diaminobenzidine,thesectionswerecounterstained
withhematoxylin.AllsectionswereobservedusinganE800
microscope(Nikon,Tokyo,Japan)withappropriatedigital
camera.
Statistical Analysis Whereverstatisticalanalysiswas
appropriate,Student's -testwasperformed,and <0.05
wasconsideredsignificantfordifference.
RESULTS
Inapreviouspaperbasedonourmicroarrayprofiling
projectsperformedonS-andCB-CorNVmodelsinmice,
and werelistedamongtheup-regulated
genesatD5inCorNVandD6inCB-CorNV,butnotany
discussiononthesethreegeneswasattempted
[4].Now,
extendingofvisiontoothertimepointsandtootherrelated
genesdemonstratedthatthesethreegenesaswellas
weresignificantlyup-regulatedinthe
inflammatoryCorNVmodelsinbothmicestrainsatoneor
moretimepoints(Table3).Onthecontrary, and
weredetectableonlyinC57BL/6mice,while
werenotconsistentlydetectableinanyconditions
studiedhere.Followingthisdataminingstep,thefivegenes
withhighestdetectionrates,namelythetwoSAAmembers
( ),onereceptor( )andtworespondents
( ),werefurtherdetectedwithRT-PCR
methodology.Exceptfor dataatD6inCB-CorNVin
C57BL/6mice,allotherchangesrecordedinmicroarray
wereconfirmedbyRT-PCR(Table4).Whentheanimal
strainwastakenintoconsideration,itisnoteworthythat
besidethechangefolds,thebaselineexpressionlevelof
wasalsosignificantlydifferentbetweenBalb/candC57BL/6
mice(Figure1),againalertingusofthegeneticdependence
ofanypathologicalprocesseslikeCorNV.Furthermore,
Table 3 Expression of Saa-Fpr2-Mmps in murine CorNV measured by microarray
a 
S-CorNV (Balb/c)  CB-CorNV (Balb/c)  CB-CorNV (C57BL/6)  Gene symbol 
D5 (n=3)  D10 (n=2)  D6 (n=3)  D14 (n=2)  D6 (n=2) 
Saa1  27.71±12.37  12.19±5.18  9.47±1.08    13.34±1.13 
Saa3  85.59±9.77  91.93±101.65  35.14±3.70  13.73±14.00  28.43±5.48 
Fpr2  26.28±15.33  26.33±2.52  16.59±6.13    23.57±0.66 
Tlr2          5.81±0.14 
Mmp2  5.20±3.98  7.26±2.02  3.86±0.73  4.21±0.36   
Mmp3  25.20±5.84  24.78±0.97  50.79±21.63  17.39±4.74  33.73±8.59 
Mmp10          22.08±4.35 
Mmp13    40.86±38.30    25.39±6.81  59.37±41.41 
aThe results presented in this table were summarized from our data that had been deposited in GEO
[26]. Data of Saa1, Saa3 and 
Fpr2 on D5 of S-CorNV and D6 of CB-CorNV were previously reported elsewhere, but listed here for better comparison
[4]. 
Numbers in brackets denote the number of arrays for that group in original experiments. 
Table 4 Relative expression levels of genes in murine CorNV as detected by RT-PCR 
S-CorNV (Balb/c)  CB-CorNV(Balb/c)  CB-CorNV(C57BL/6)  Gene 
symbol  D5  D10  D6  D14  D6  D14 
Saa1  23.2±2.2
a  9.0±1.7  8.2±1.2  5.6±0.7  7.9±1.4  13.6±2.1 
Saa3  1643.7±209.8  176.8±45.3  365.9±91.5  68.2±12.4  26.7±2.9  358.5±31.0 
Fpr2  65.5±2.8  77.0±3.0  24.6±2.2  18.2±0.2  1.3±0.3
b  5.4±0.5 
Mmp2  59.3±3.1  106.5±1.6  23.5±0.9  58.2±6.5  4.2±0.7  4.5±0.2 
Mmp3  1255.1±73.0  2139.9±58.3  316.3±73.0  490.3±50.3  685.8±66.1  1821.1±161.6 
aFolds, average±standard error of three samples in each experimental group. In the rationale described in the methods, the 
expression level of each gene normalized against Rpl5 in untreated corneas was set at 1. Experiments were performed twice 
with similar conclusions. 
bThis number, and only this number, is much below the fold change (23.57±0.66, refer to Table 3) 
observed in microarray analysis under same condition. 
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expressionofSAA3ineithernormalorvascularizedcorneas
wasalsodetectableatproteinlevel,asillustratedinthe
immunohistochemistryandwesternblotassays(Figure2).
Confirmationofothergeneproductsincorneaandtheir
changewerenotattempted.
DISCUSSION
Thoughsimpleandstraightforward,thefindingsreported
herearenotoflesssignificance.First,likeotheracute-phase
proteins,SAAismainlyproducedbyhepatocytesthough
manyothertissuesreportedlyexpressSAAtovarious
abundance
[33,54].Tothebestofourknowledge,thisisthefirst
studytoshowthat genesandtheirreceptor are
expressedincorneas,thusexpandingourknowledgeabout
thedistributionandfunctionsofthispairofplayers.In
specific,corneaisavascularandimmune-privilegedhence
deservesaprotectivesystemthatwouldrespondquicklyand
efficientlytoeitheracuteorchronicinflammationcausedby
exogenousinsultsliketraumaorinfective.Existenceof
mRNAandproteinproductmakesSAAperfectcandidates
ofsuchprotectivecomponent.Contraryto ,however,the
othermainacutephaseprotein,namely , was
undetectablebymicroarrayassayinourstudysystem,
implyingdifferentialinvolvementofthesetwoclassesof
acutephaseproteinsincornealphysiopathology,justlike
notedinotherconditions
[29].
AswiththepossibleSAAreceptorsthatcooperatewith
SAA1orSAA3inCorNV,FPR2wastheonlyonethat
manifestedsignificantmRNAchangesatalldetectedtime
pointsofCorNVinbothstrains,and onlyinC57BL/6
mice(Tables3,4),while and
werenotdetectableinanyconditions.Actuallywealso
lookedatseveralotherreceptors(
)thatshownsequencehomologyandfunctional
similaritywithFPR2,andfoundthat noneofthem
manifesteddetectableexpressioninthedetectedsamples,
leavingFPR2astheonlycandidatereceptorforSAA1/SAA3
inthecorneas.Takingastepfurther,onceFPR2aretobe
activated,MMP2andMMP3arelikelyamongtheeffector
moleculesproducedinthestudiedCorNVcontext.In
anotherword,thoughMMP2/MMP3werealsopossibly
Figure1Expressionlevelsof and inmurine
corneas TherelativemRNAintensitiesofgeneswereobtainedby
real-timePCRassay, 1/2
dCt,wheredCt=CtGene-CtRpl5.Eachsample
wasrunintriplicateinPCRreaction,andtheerrorbarsrepresented
standarderrorsforthreesamplesineachgroup.Shownwasoneof
twoexperimentswithsimilarresults.
a <0.05betweenBalb/cand
C57BL/6strains.
Figure 2 Clinical manifestation of inflammatory corneal
neovascularizationandSAA3expressioninthecorneas A:To
comparethepotentialeffectofanimalstrainorinflammatory
stimuliontheexpressionpatternofSAA3,Balb/candC57BL/6
miceweresubjectedtoS-CorNVorCB-CorNVrespectively;B:At
desiredtimepoints,eyeballs were harvestedfor
immunohistochemistry.Threecorneaswereincludedineachgroup,
andshownwereimagesfromrepresentativetissues;C:Corneas
wereharvestedforproteinextractionandwesternblotting.Intensity
ofGAPDHinuntreatedcorneaswasarbitrarilysetat1.00,andthat
ofCorNVcorneaswascomparedtountreatedcorneas.Experiments
wereperformedthreetimeswithsimilarresults.Numbersabovethe
SAA3bands(mean 依standarderror)wereobtainedfromthree
independentexperiments,respectively,and
a <0.05 untreated
control.
191inducedbyotherinflammatorymediators otherpathways,
theSAA-FPR2-MMPpathwayreportedlytofunctioninother
environmentsmightaswellfunctionincorneainflammation
[13,52].
ConsideringthatCorNVisoneofthefaithfulangiogenesis
orneovascularizationmodels,andthatevidencearecoming
uptoshowthatSAAstimulateangiogenesis direct
actiononvascularendothelialcells,we proposethat
therapiesorprotocolstargetingSAA,FPR2orMMPshould
betestedfortheirpotencyinmanaginginflammationor
resultant neovascularization-relateddiseases
[55,56].This
strategyisinlinewith,thussupportedby,adozenofpatents
thattargetSAAfornoveltreatmentsofinflammation-derived
diseasesineitherhumanoranimals
[57].Toaddressthe
contributionofSAA-FPR2-MMPpathwaytotheoverall
CorNVpathogenesis,moreexperimentalstudies,suchas
usingFpr2-deficientmice,arerequiredtocheckwhether
interferingSAA-FPR2-MMPpathwayhelpstopreventor
cureinflammatoryCorNVorotherrelateddiseases.
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